12 United States Patent

Kim et al.

US010679565B2

(10) Patent No.: US 10,679,565 B2

(54) ARRAY SUBSTRATE, DISPLAY PANEL,
DISPLAY DEVICE AND DRIVING METHOD

(71) Applicant: BOE TECHNOLOGY GROUP CO.,
LTD., Bejjing (CN)

(72) Inventors: Jiha Kim, Beijing (CN); Seung Woo
Han, Beijing (CN); Guangliang Shang,
Beijing (CN); Haoliang Zheng, Beijing
(CN); Xing Yao, Beijing (CN); Mingfu
Han, Beijing (CN); Zhichong Wang,
Beijing (CN); Lijun Yuan, Beijing
(CN); Yun Sik Im, Beijing (CN);
Yinglong Huang, Beijing (CN); Xue
Dong, Beijing (CN)

(73) Assignee: BOE TECHNOLOGY GROUP CO.,
LTD., Bejjing (CN)

(*) Notice: Subject to any disclaimer, the term of this
patent 1s extended or adjusted under 35

U.S.C. 154(b) by O days.
(21) Appl. No.: 16/063,448

(22) PCT Filed: Nov. 7, 2017

(86) PCT No.: PCT/CN2017/109689
§ 371 (c)(1),
(2) Date: Jun. 18, 2018

(87) PCT Pub. No.: W0O2018/196323
PCT Pub. Date: Nov. 1, 2018

(65) Prior Publication Data
US 2019/0279574 Al Sep. 12, 2019

(30) Foreign Application Priority Data
Apr. 27, 2017  (CN) oo, 2017 1 0289041

(51) Int. CL
GO9G 3/3266 (2016.01)
G11C 19/28 (2006.01)

(Continued)

10

45) Date of Patent: Jun. 9, 2020
(52) U.S. CL
CPC ... G09G 3/3266 (2013.01); GO9G 3/3208
(2013.01); G11C 197287 (2013.01);
(Continued)
(358) Field of Classification Search
CPC ... G09G 3/3266; GO9G 2310/0286; GO9G

2300/0426; GO9G 2310/08; GO9G
2300/0809; G11C 19/287; HO1L 27/124

See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS

9,779,681 B2* 10/2017 Yu ..coooeevvviniinnnn, GO2F 1/13306
2005/0174299 Al1* 8/2005 Park ..................... G09G 3/3611
345/1.1

(Continued)

FOREIGN PATENT DOCUMENTS

CN 1773338 A 5/2006
CN 1790139 A 6/2006
(Continued)

OTHER PUBLICAITTONS

International Search Report dated Jan. 29, 2018.
First Chinese Ofhice Action dated Sep. 11, 2018.

Primary Examiner — Vinh T Lam

(74) Attorney, Agent, or Firm — Dilworth & Barrese,
LLP.; Michael J. Musella, Esq.

(57) ABSTRACT

An array substrate, a display panel, a display device and a
driving method. The array substrate includes: a plurality of

first pixel units arranged 1n an array 1n a first region; a first
gate driving circuit a second gate driving circuit; a plurality
of first gate lines connected with the first gate driving circuit;
and a plurality of second gate lines connected with the
second gate driving circuit. A first portion of the plurality of
first pixel units 1s connected with the plurality of first gate
lines, and each first pixel unit in the first portion 1s connected
with one of the plurality of first gate lines; and a second

(Continued)

G1

G1

_]
Fi

_*_-' G2
i

-

G2

(2.

Gl

-
I
L
I !
(] —
by
4
i1
l__.
7§
e

2

_____

: 1
Gl ——

- ————

G2




US 10,679,565 B2

Page 2
portion of the plurality of first pixel units 1s connected with 2014/0077725 Al* 3/2014 Lee ..coooevivinninnnnnn, HO5B 37/02
the plurality of second gate lines, and each first pixel unit 1n 315/312
. : . : 2014/0209932 Al1* 7/2014 Huang .................. HOI1L 27/124
the second portion 1s connected with one of the plurality of ~57/98
second gate lines. 2014/0326996 Al* 11/2014 Yamazaki ........ GO2F 1/136227
257/43
15 Claims, 11 Drawing Sheets 2015/0070616 Al1* 3/2015 Ogasawara ........... GO2F 1/1339
349/43
2015/0161960 Al1* 6/2015 Park ...ooovvvvvvinnnn, G09G 3/3611
345/99
2015/0331518 A1* 11/2015 Kaneko ........v..... GO6F 3/0412
(51) Int. CL 345/174
HOIL 27/12 (2006.01) 2016/0055800 Al 2/2016 Song et al.
G09G 3/3208 (2016.01) 2016/0275849 A1* 9/2016 Tsal ...oooovevvvveninnn, G09G 3/3677
59 Us. Cl 2016/0370635 A1* 12/2016 Tanaka .................. GO2F 1/1368
(52) US. CL 2016/0379585 Al 122016 Yao et al.
CPC ... HOIL 27/124 (2013.01); GO9G 2300/0426 2017/0220149 Al /2017 Jin
(2013.01); GO9G 2300/0809 (2013.01); GO9G 2017/0287390 Al1* 10/2017 Lee .coooveevvvereeennnn, G09G 3/3233
2310/0286 (2013.01); GO9G 2310/08
27013 .01 FOREIGN PATENT DOCUMENTS
( )
. CN 101251692 A 8/2008
(56) References Cited CN 102707524 A 10/2012
CN 103913915 A 7/2014
U.S. PATENT DOCUMENTS ON 104318885 A 17015
2006/0097981 Al 5/2006 Park gg 1833328421471 i gggig
2008/0123026 Al1* 5/2008 Kwag ............... GO2F 1/133555 CN 105549247 A 57016
349777 CN 205581456 U 9/2016
2008/0198283 Al 8/2008 YOOIl CN 106098010 A 11/2016
2009/0027425 Al 1/2009 Park CN 106504705 A 3/2017
2013/0093657 Al* 4/2013 SOIlg .................... GO9G 3/3648 CN 106875890 A 6/2017
345/92
2013/0201175 A1 8/2013 Liu * cited by examiner



FIG. |

U.S. Patent Jun. 9, 2020 Sheet 1 of 11 US 10,679,565 B2
10\ Al
E_l_ se e P__}_
Gl . -
Bl oo _RL
; - G2
Pl |ese| P1
G1 . -
Pl jeeef P]
: ) L
Pl |ees| P1
Gl - ;
EL s e .E,l
110 - ¢ & 120
ﬂ PP m
Gl N -
El_ s oo RL
; [ G2
E__l_ PP _P__l_ .
Gl - ;
E“L oo RL
: . G2




U.S. Patent

10

Jun. 9, 2020

Sheet 2 of 11

/AS

/M

FAZ

=
RN
yieses |
N
5 D
)
N\
y D
2 (s
% (D
2 =
| w 0‘31 &
Q‘ o
w O P .
' & B o . .
C’DE _¢ = . |
' A — Qi .
Q] _‘ o .
. 2 P o . : . |
hH .
2] | : : . o be| T
ey ) ¢ : : |
. . . ' o -8 o
° * . : | :
. . SR IS
l o -8 o : *
el . M Gﬂ
= et 2 e -
n H: _q .
l ~ el A . .
'r'*’l: _‘ = . .
' ~ el Al .
= 2RSS e ZEFS . : |
— . H
e 4 = ™ e : HE | D‘Hi
o L : : L
% & . . : _’ DH:
. . . — & o
. . l ~ L
® vl -
. | | QH: Nl
e o ==
~ [ L Qﬂ
| -l Le .
: ] »h N . .
N\ P 2 . .
= et & .
N Lg D .
, ] = o . . . - N .*
. C\]i @ oW N : : C\I | Gﬁ
N L@ A . . : . QH
| . . . ot
& & & I - ~. G—ql
» * . | -
| | ' Nl AR
. b et 2 m
N & W ‘_{ |
AN —$ N m
- : (D
¥ Lo
o Lo
o3 )
T 5
¥ Lo
T e
)
-
i
i

US 10,679,565 B2

FIG. 2



US 10,679,565 B2

Sheet 3 of 11

Jun. 9, 2020

U.S. Patent

oA
6 o)
1801 €20

Ay iy iy iy iy e ey i iy i el ey el el el

v 4@

AL

a
®
*

Wit

W e e her wher sher wher ©

¢ DL

e84

e e e e e

Ml B b ad Bl el

L
L
L
L
L -
t t “ i v .
L - N
e m ¢ i 1l ewe B
tod . el { Gl | (0 A
........ 4 “ " .A_ L "
L .
J |- s | IR R SRS ¢y )l <. & B ...
L
L
{ _* ’ M . ¢
T I Ly ...
! . . 19
¢ : A * s L
“ lllll - o — *. A - - L v lllll
: REEELE i E { ] tmee} 4
L 8 IR S S R b (i
H ¢ 1 : {
¢ } ] ! _
: L Y, S S 3 V]l e b s
] ssssssasd 000 besssssaa S N R e [ S
L
L
L
L
. L
» w ¢ » »
. 4 .
M ) u »
L 2 “ -
p L
3 4
4 L
3 L
p <
3 4
p L
3 4
4 L
3 L
p <
" L — ! t
4
¢
1 ¢
b ¢ _————— ———— —————— _————
. 0 jeswy o veao 9
¢
t

P R S T R A S A R A S A S A S A S A S A S e S A agry

e ol e,

wivtviviviviviviviviviv

"nee.

o A

wivtviviviviviviv

Ml B Lh h Al Al Al

~

Y o752

. & ¢

N0
¥eO ato

Ml B b ah Al Al el

riyrierteriyrierierier

wivtviviviviviviviviviv

MLA LA e e e

..1114}-1111 gty gttt g e

wtvtvivivivivty

1

. . . . . . . .
~~
s
~,
Iy

R ataatasia st B T
LA
v w
i
——

Ml B b Bh Ad Al el

riyrierteriyrierierier

Rl A Bh Bd Al B ad ad

e b fd (e} Id
. ; * Y *
m S Sy sy gy e anvm—_—— S ) . o5
{ ¢ . s 4 s ———
" P freet O | lg (o) 14
¢ “
A G DUCUUUUUS B AUUUUUU B S [ SUUSUUEE S S
" A —_— : e N
| o d fered o Pl Td [=ee] 1d
m ¢ |
i {

wher sher sher sher sher sher sher sher sher sher sher vher vher sher sher dher vher dher dher

g

v v

PR SR S S S Y

Mk e ek ek h A Ak bh h A b bh Ah Ak bh Ah Ak b Ah Ad A A Ad Ad Ad 4

R R S R R R S R S g g

i

~~
v
e

i e e e e,

hadh o i A o g

Rallh ol o i

PR SR S S S Y

ves ! T
eou| T

;

PiD 210
O {TI0

Aol o o

el ol ol i, ol ol e Dl ol ol il ol ol e e ol ol e ol o,

i e e e

d | s ,ﬂ._t
ceo | T od {e**t G4

e e e e e e e e

B T R S S T S S S S W S g W S g g gy

1111i

R R R R R R R R g agr g




US 10,679,565 B2
:
Lo

| o —- I I et -
9 | | | - gD
2R ) . ] 179
0cT . : : : s
- i 4 | *
9T ™ | 6D
w PoL P _ 19
| m<k :T\ Qk _
74 | e e e P IN¢g
3 I S T T
- 70,1 | - S
_ 4 | } *
= 79 _ : ] ] IT9H
= 021 L : : : ¥
S ® “ ' _ ®
2o T M ] 6
I - L “ 19
|
— | m«.\ :w\ N<\ N 7
S gl —— d
e | ~ al S
ow D | | _ | gD
= 79 _ : ] . ] 175
- Ocl . | . . * | ¢
‘ : L . | ¢
N@.i w " “ } : M —mw
729 I L b _ 9
Y, Y, Y, |
Fllluﬁlllllluﬁllll||@ﬁl||%im

U.S. Patent




U.S. Patent Jun. 9, 2020 Sheet 5 of 11 US 10,679,565 B2
100
R
CLK
N
113
111
i
Pl & 0\” L T <_10UT
P (S
RE > 112 ¢ 114
115 =<3 VDb
VGLL
FIG. 5
100
R ¥
vVbD CLK
v o
VR
et T5
—1 —| T
—| T1
P & . o—{ }—o <0071
Cst - J
RE}—l T2 PD & Jl

T6 I—

FIG. 6



U.S. Patent Jun. 9, 2020 Sheet 6 of 11 US 10,679,565 B2

| | | |
|t 1 t2 | o3 |
I l |
CLK

| | | |
| |
| |
PU |
| |

I
| | | |

|
PD | |
|
| | | |
| |
N | |
| | | |
| !
OUT | |
| | | |

| |

RE | |
| | | |

F1G. 7



US 10,679,565 B2

Sheet 7 of 11

Jun. 9, 2020

U.S. Patent

Ve DL

({1
UOI3AJ JYSLL JOMO]

HAA
UOIS3I 3|pPIW JOMO]

HAd4
HOIZT 1J9[ JOMO7]

HAA an
UOISI A[ppiit Y31y UOI31 JIPPItU [BUD))
HOA Hdd

uo1331 Y311 saddy

L0133 2.@28 laddn

HAA
UOI3aT 9jppIwt Yor]

(1
uo1324 1§91 Joddny




US 10,679,565 B2

Sheet 8 of 11

Jun. 9, 2020

U.S. Patent

d8 DA

-
v e
-
[SPR
-
LR

+
“VN“ S nh A e i el A N b s ek L S s S e

'b L b.l.l'b.l

A 4
&Q&W&Q&bt)&k&kk&#

L N

Al . " XL . e e o .
A . = - o B S S S g ) L
¢ ew. W . . . . . . - . .
Loae A% . . .
R . e . n%sbu&m&sburnbsb .
. . . . . . = . . . . . . = = . . QOO.OOQOO.OOQOOOQ
. . n . . . - . n . . . . . xm . . . -,
“ “W“ w : i e . e g e R i N
-- . y Py s s 4 "y s "y s "y . . = = { s s s y s ""-‘l.. s s s s Fl s
s . E [ . e - RO RN e - -
« o . t&rﬂtﬂnﬂ'& th .
¥ s “_‘ A .
- - - - |- - -
. e

190

OIS PP ID

-

Wwo "

-

VOIS B 1007

e vy

. A
Y
...

V)
w«no.w”m___s_.__..; P S )
¥
1¢)
1§78

LN T T I IR T )

L L L L |

LV L L L L L D 4
LA AL A A AL AN
ttkt&thf&t\tkt&?&
AR ERXX]

%
I

U
>

3

-
LI l.l‘l‘l.l

...“
- - . - . -
L] I‘I l.l I‘l I‘I I‘I‘I'l LI
v
-

UOI3ad PPl [ B1Y UOIGL J[PPIW [BADD) &

v
¥
.

LY

atn X u“ C amar ..
R . e 8.0 =
wu w Q S "N .s.lll.! S S PR T S S & N N A R N A e e . ..”tll.q S R e e T S M e N ..-l!ﬂ. .l'ln..:lllﬂu P S R S ST S S el " " ..blli.. B S U S N R T I A R e T S S S T S S S e S B S W S T S e ) .
. . . . . . . - e A -, A A A -, A -, A . e A -, e o N A -, N e A -, A o N A -, A ., A -, A -, A ., A . b
‘e x . - .. .. .. .- . . . r e .. . e rw . .9 - .. s . ) . e .- r . .. ..

.!
1
L4
Al
T
T
-
1
T
T
v
T
r
-
T
-
T
-
.
T
T
T
1
T
T
- -
-
r
T
P
Al
T
T
-
T
T
0
T
v
T
r
.
v
0
T
v
.
T
T
v
1
T
T
v

“mm” “MWW”“HUU' e me . . . = « o e . L . . . . . . ”. . = .« . R U g . “ “. . P . o o o . W . . . . . . . . . . - . . . I . . .
.« . e e « e . .« . K . e e a. . . . . « s e . .o RN N AR
. . . . - Xk Xk X X . B e . . . . . . . x
. . L > >
. . = s . . . s . . . . . . = . kkkk&%kkk&t . = . . . . . . . . . . . . . QW&&&#QW&&* Qk

“W“WU PR BB NN AR AT SR LA Bl B, SR TR R, MR, A VL B, ABL AR el iR e ey LR T R St A B A : I i R A

W
.
¥

-
l‘l‘l L]

. - ........
ta  PRNMNNNN N
a AN N NN NN
..
-
- >
-

¢ . RAA AR AR A A A A

. .
-

&

1¢)
¥

. - . .
!. .!. .I. .!.I L]

.
-

L S S S N R S S S S S S S R I I A O R N R N N

P
&0&0&0~0~0¢0~0~0,\

{(OIB21 1}f JaMO” EN

-

-
L O O
T

- Y ) ela. AT TaTal A ) J e _ WX X )
e e e e e
DI
3 NI I I I I,
R R KRRy RN YRR YRy Y EEYCEY
PRI ITI N Kk

AN,
61D

RS
110

LI
LR R O R O

U013 J[PPI 1]

C R I I I I I I T T O I I R I I I O I I I O I I I I I I B I
T

-

S NI s s 70N

.
I I I I R e I I I N I I A I I B
L R T T



US 10,679,565 B2

Sheet 9 of 11

Jun. 9, 2020

U.S. Patent

Vo DL

ZHO¢
UOI3AJ JYSLL JOMO]

ZHOE
UOIS3I 3|pPIW JOMO]

ZHOE
HOIZT 1J9[ JOMO7]

ZH0Y 2H09
UOIS I J[pprit 131y HOIFX 9fppIwr |2HUI))
ZHOt ZHOY
UoI3a1 1431l Joddny uoigsas a(pprut sadd

ZH09
UOI3aT 9jppIwt Yor]

ZHO¢
UO13a4 1391 Jaddy




US 10,679,565 B2

Sheet 10 of 11

Jun. 9, 2020

U.S. Patent

Vé)
a8,

€70
eT0
22D
AR
120
1%

Péd
A8,
66)
&V
GG
V)
16D

|54

V6O
48,
£G)
8,

GG
V)

1¢)
878

d46 Did

R L SHOE G

T WY T N T W T

'.’l'!'.’l'!'\’ > », .. P

.
NN NN NN NN R RN I NN Ny
E I E P 2 2 -

S

........ . s R
L X Xk Xk kX kXN

. . - . . . . - . . - . . . . . . . . . - . . - . . . . - . . . . . . . .- - . - . . - . . - . . .-. . . . . . . . - . . : . - - . - . - . - . - - . . - . . - . .
. PR X s o . e - »eos . wn P R ) aws ks e e aw . s PR ) » - o o e . . ' v v . o . e o s - “ -
L A N R A A A N A A N A AR 2 N T N AL T A A LA T AL A L A N A R A AN AR A AL . EAE LI JE EPE. . FE PP, 2. . 7. FE P P4 P PR PR 5. TR, 75 ML X LR P T 5. ML X . . 4
. A A X A A X A A A X & d . . L. W W . sﬁ1‘..‘.7}.-‘v‘-‘v‘-‘v’-‘v‘-‘v‘v‘* i A A A A XA X XA A A A A W S o i o i o i m
. . - . .

&

.
:bbbbbbbbbbbbbbbbbbbb

R
L e,

SR LT JE I JE R
AN NN NN
A O

2t ete %

T,

- " " "
L O O

3
b

LN L L B
L O

- - .
L O

. p..

..,,..a..,,..

...”»kn.”vﬂvﬂnknnvﬂ-w. Pl
RN N NN

‘ ; ???*Qk??’*’k???ﬁt 3

L) LYY

Ml

v
-

L O

LR NS

2,
b g
1)
o)
61
1€0
1o

v.
O
. - L
a.a’a.a.a.h.&.a
QQ.Q’Q.Q.Q.Q.Q.’.
AL A A A AL

. AN - «a'a a'a

I AR il . R R RS
L)

~

S -y o - -y .« .
. @B rB® .- ¥YP® .- BRE . . . . e e
-4 A 4 4 X g a9t LA . .

v.-tv.v.-.v.v.-.v.v.-.v‘w

. . . ..

TR R AR X R X

Oy

“&“&“&“&H&“&“&“&H . : R : S et f : : : : : : o o o . : : : : : : : ) : : : : s
PO N NS

L L SL SR T, L, Y

LA N A W R R W A W T e

-
L

. . . .ﬂ... . « .. . ... . . P . .. ...... P .”.....”.
Mejseeeeeeee R < fefeleleled 0

B

L
[
TR

v
-
..bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb

;bbbbbbbbbb

. -

u._u

v

311

e e

vmw.IW“ v %; - va!- .

R ORI . S S S

‘atats’ e's w...t.- ‘”s, s
e

v .
b.‘ I.b.llbll.,.
R
OO
R0 000 4 -

NN

o W m.w
. o
.n. e W

”

.D
:
:
3
:
:
;

4.....'0..’... : P .” . .

.
-
-
-
-
¢
Ld
L4
a4
>
LJ
>
3
>
&
J
>
&
>
., .
1]
-
-
b
-
-
>
3
>
&
3
LJ
&
>
4
&
Ju
4
J
Ld

P L T R
> I U I IR TR 4

LI 2 . LI I I 4

R R R L R R R S A S DR LR L L R PRl I R R L O 2]

N4 4 4 0 4 4 4 4 4 4 b 4 4 b 4 4 1\ T . .
-~
v.v.v.v.v.v.v.v.v.v.v.v.v.v.v.v.v.v.v.v.v .

., ) . . ’ ) ST N
. e s e IR R R e B R R R A R O R R O N
0.v.v.v.v.v.v.v.v.v.v.v.v.v.v v.v.v.v.v.v.v.v.v.v.v.v.v.v.’ T P P P P |

LI L IR D D D I D D D I )
L O

- L P 4 - LI PR |

el

e
- .
W,

| Eeeeie)

. . .. - .
. 'y “H . “ A .

.ﬁuﬁrx...,.,ff.x..,ax.%.,w

“»

W Sttt et

lelelelulalele’

v

L

> . ' TR

At AN At atat At atat el sttt et atets Saten. atat Lt st Wt et et st
o o O R E e R B R R o o e -

uorsal JyJu roddny ...,..,u....“ g | U032 1397 daddny 198



U.S. Patent Jun. 9, 2020 Sheet 11 of 11 US 10,679,565 B2

Display panel 2

Array substrate 10

Providing a first gate driving signal to a portion of
S10 first pixel units connected with a first gate line
through the first gate driving circuit

Y

Providing a second gate driving signal to a portion
S2(0 {of the first pixel units connected with a second gate
hine through the second gate driving circuit
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1

ARRAY SUBSTRATE, DISPLAY PANEL,
DISPLAY DEVICE AND DRIVING METHOD

TECHNICAL FIELD

Embodiments of the present disclosure relate to an array

substrate, a display panel, a display device and a driving
method.

BACKGROUND

In a display technology field, Organic Light-Emitting
Diode (OLED) display panels have a broad prospect for
development due to characteristics such as self-lumines-
cence, high contrast, low energy consumption, a wide view-
ing angle, a fast response speed, applicability to a flexible
panel, a wide range of applicable temperatures, simple
fabrication and so on. Due to the above-described charac-
teristics, an OLED display panel may be applied to a mobile
phone, a display, a notebook computer, a digital camera, an
instrument and a meter, and other devices having a display
function.

With rapid development of the display technology, dis-
play panels are increasingly developed toward a trend of
high integration and low cost. In a Gate-Driver on Array
(GOA) technology, a gate driving circuit 1s directly inte-
grated onto an array substrate of a display device by using
a photolithography process; a GOA circuit usually includes
a plurality of cascaded shift registers, each shift register
corresponds to a gate line (for example, each shift register
provides a scan driving signal to a gate line corresponding
to a row or a column of pixels), so as to implement scan
driving of the display panel. This integration technology
may save space of a bonding region and a fan-out region of
a gate Integrated Circuit (IC), so as to implement a narrow
frame of the display panel, and meanwhile reduce a product
cost and increase a product yield rate.

SUMMARY

Embodiments of the disclosure provide an array substrate,
comprising: a plurality of first pixel units arranged in an
array 1n a first region; a first gate driving circuit; a second
gate driving circuit; a plurality of first gate lines connected
with the first gate driving circuit; and a plurality of second
gate lines connected with the second gate driving circuit,
wherein: a first portion of the plurality of first pixel units 1s
connected with the plurality of first gate lines, and each first
pixel unit 1n the first portion 1s connected with one of the
plurality of first gate lines; and a second portion of the
plurality of first pixel units 1s connected with the plurality of
second gate lines, and each first pixel unit in the second
portion 1s connected with one of the plurality of second gate
lines.

For example, the array substrate provided by the embodi-
ments of the disclosure further comprises: a plurality of
second pixel units arranged 1n an array 1n a second region;
a plurality of third pixel units arranged in an array in a third
region; a plurality of third gate lines connected with the first
gate driving circuit; and a plurality of fourth gate lines
connected with the second gate driving circuit, wherein: a
first portion of the plurality of second pixel units 1s con-
nected with the plurality of first gate lines, and each second
pixel unit 1n the first portion 1s connected with one of the
plurality of first gate lines; a second portion of the plurality
of second pixel units 1s connected with the plurality of third
gate lines, and each second pixel unit in the second portion
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1s connected with one of the plurality of third gate lines; a
first portion of the plurality of third pixel units 1s connected
with the plurality of second gate lines, and each third pixel
unit 1n the first portion 1s connected with one of the plurality
of second gate lines; and a second portion of the plurality of
third pixel units 1s connected with the plurality of fourth gate
lines, and each third pixel unit 1n the second portion 1is
connected with one of the plurality of fourth gate lines.

For example, 1n the array substrate provided by embodi-
ments of the disclosure, first pixel units 1n a (2n-1)th row
and second pixel units in the (2n-1)th row are connected
with an nth first gate line; first pixel units 1n a 2nth row and
third pixel units 1n the 2nth row are connected with an nth
second gate line; second pixel units 1n the 2nth row are
connected with an nth third gate line; third pixel units 1n the
(2n-1)th row are connected with an nth fourth gate line; and
n 1s an integer greater than 0, n<N/2, and N 1s a total number
of rows of pixel units in respective regions.

For example, 1n the array substrate provided by embodi-
ments of the disclosure, the first region 1s provided between
the second region and the third region.

For example, 1n the array substrate provided by embodi-
ments of the disclosure, the first gate driving circuit and the
second gate driving circuit are provided on opposite sides of
the array substrate.

For example, in the array substrate provided by embodi-
ments of the disclosure, the first gate driving circuit includes
a first shift register group, and the first shift register group
includes a plurality of cascaded first shift registers; except
for a first stage and a last stage, an mput terminal of a first
shift register of a present stage 1s connected with an output
terminal of a first shift register of a previous stage; the
second gate driving circuit includes a second shift register
group, and the second shift register group includes a plu-
rality of cascaded second shift registers; except for a first
stage and a last stage, an mput terminal of a second shift
register of a present stage 1s connected with an output
terminal of a second shift register of a previous stage; the
first gate driving circuit further includes a third shift register
group, and the third shift register group includes a plurality
of cascaded third shift registers; except for a first stage and
a last stage, an mput terminal of a third shift register of a
present stage 1s connected with an output terminal of a third
shift register of a previous stage; and the second gate driving
circuit further imncludes a fourth shift register group, and the
fourth shift register group includes a plurality of cascaded
first shift registers; except for a first stage and a last stage,
an input terminal of a fourth shift register of a present stage
1s connected with an output terminal of a fourth shift register
ol a previous stage.

For example, 1n the array substrate provided by embodi-
ments of the disclosure, an output terminal of each respec-
tive first shift register 1s correspondingly connected with one
of the first gate lines, and the respective first shift register 1s
configured to output a first gate driving signal to the one of
the first gate lines 1n response to a first clock signal; an
output terminal of each respective second shift register 1s
correspondingly connected with one of the second gate
lines, and the respective second shift register 1s configured
to output a second gate driving signal to the one of the
second gate lines 1n response to a second clock signal; an
output terminal of each respective third shift register is
correspondingly connected with one of the third gate lines,
and the respective third shift register 1s configured to output
a third gate driving signal to the one of the third gate lines
in response to a third clock signal; and an output terminal of
cach respective fourth shift register 1s correspondingly con-



US 10,679,565 B2

3

nected with one of the fourth gate line, and the respective
fourth shift register 1s configured to output a fourth gate
driving signal to the one of the fourth gate lines in response
to a fourth clock signal.

For example, the array substrate provided by the embodi-
ments of the disclosure further comprises a first clock
generator and a second clock generator, wherein: the first
clock generator 1s configured to provide the first clock signal
to the first shift registers; the second clock generator i1s
configured to provide the second clock signal to the second
shift registers; the first clock generator 1s further configured
to provide the third clock signal to the third shift registers;
and the second clock generator 1s further configured to
provide the fourth clock signal to the fourth shift registers.

For example, the array substrate provided by the embodi-
ments of the disclosure further comprises a clock controller,
respectively connected with the first clock generator and the
second clock generator, configured to control a time
sequence of the first clock signal and a time sequence of the
third clock signal provided by the first clock generator, and
to control a time sequence of the second clock signal and a
time sequence of the fourth clock signal provided by the
second clock generator.

For example, the array substrate provided by the embodi-
ments of the disclosure further comprises three display
bands, wherein each of the display bands includes the first
region, the second region and the third region, and 1n each
same display band, a quantity of rows of first pixel units 1n
the first region, a quantity of rows of second pixel units in
the second region, and a quantity of rows of third pixel units
in the third region are equal.

For example, 1n the array substrate provided by embodi-
ments of the disclosure, each of the first shift register, the
second shift register, the third shift register and the fourth
shift register includes: an put circuit, respectively con-
nected with an mmput terminal and a pull-up node; a reset
circuit, respectively connected with the pull-up node, a reset
terminal, and a first power supply terminal; an output circuit,
respectively connected with the pull-up node, a clock signal
terminal and an output terminal; an output terminal pull-
down circuit, respectively connected with the output termi-
nal, a pull-down node and the first power supply terminal; a
pull-down node control circuit, respectively connected with
the pull-down node, a second power supply terminal, and the
first power supply terminal; and a storage capacitor, respec-
tively connected with the pull-up node and the output
terminal.

For example, 1n the array substrate provided by embodi-
ments of the disclosure, the input circuit includes a first
transistor, a first electrode of the first transistor 1s connected
with the input terminal, a gate electrode of the first transistor
1s connected with the input terminal, and a second electrode
of the first transistor 1s connected with the pull-up node; the
reset circuit includes a second transistor, a first electrode of
the second transistor 1s connected with the pull-up node, a
gate electrode of the second transistor 1s connected with the
reset terminal, and a second electrode of the second tran-
sistor 1s connected with the first power supply terminal; the
output circuit includes a third transistor, a first electrode of
the third transistor 1s connected with the clock signal ter-
minal, a gate electrode of the third transistor 1s connected
with the pull-up node, and a second electrode of the third
transistor 1s connected with the output terminal; the output
terminal pull-down circuit includes a fourth transistor, a first
electrode of the fourth transistor 1s connected with the output
terminal, a gate electrode of the fourth transistor 1s con-
nected with the pull-down node, and a second electrode of
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the fourth transistor 1s connected with the first power supply
terminal; the pull-down node control circuit includes a fifth
transistor and a sixth transistor, a first electrode of the fifth
transistor 1s connected with the second power supply termi-
nal, a gate electrode of the fifth transistor 1s connected with
the second power supply terminal, and a second electrode of
the fifth transistor 1s connected with the pull-down node, a
first electrode of the sixth transistor 1s connected with the
pull-down node, a gate electrode of the sixth transistor i1s
connected with the pull-up node, and a second electrode of
the sixth transistor 1s connected with the first power supply
terminal; and a first terminal of the storage capacitor is
connected with the pull-up node, and a second terminal of
the storage capacitor 1s connected with the output terminal.

Embodiments of the disclosure further provide a display
panel, comprising the array substrate described above.

Embodiments of the disclosure further provide a display
device, comprising the display panel described above.

Embodiments of the disclosure further provide a method
for driving the array substrate described above, comprising:
providing a first gate driving signal to a first portion of first
pixel units through a first gate driving circuit; and providing
a second gate driving signal to a second portion of the first
pixel units through a second gate driving circuit, wherein:
when a first region 1s 1n a high resolution mode, a time
sequence of the first gate driving signal 1s different from a
time sequence of the second gate driving signal; and when
the first region 1s 1n a low resolution mode, the time
sequence of the first gate driving signal 1s the same as the
time sequence of the second gate driving signal.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to i1llustrate the technical solutions 1n the embodi-

ments of the present disclosure more clearly, the drawings
used 1n the description of the embodiments will be briefly
described 1n the following; 1t 1s obvious that the drawings
described below are only related to some embodiments of
the present disclosure, and not intended to be limitative to
the disclosure.

FIG. 1 1s a first schematic diagram of an array substrate
provided by an embodiment of the present disclosure;

FIG. 2 1s a second schematic diagram of an array substrate
provided by an embodiment of the present disclosure;

FIG. 3 1s a third schematic diagram of an array substrate
provided by an embodiment of the present disclosure;

FIG. 4 1s a fourth schematic diagram of an array substrate
provided by an embodiment of the present disclosure;

FIG. § 1s a first schematic diagram of a shift register 1n an
array substrate provided by an embodiment of the present
disclosure;

FIG. 6 1s a second schematic diagram of a shiit register in
an array substrate provided by an embodiment of the present
disclosure;

FIG. 7 1s a driving sequence chart of the shift register
shown 1n FIG. 6 provided by an embodiment of the present
disclosure;

FIG. 8A 1s a first schematic diagram when an array
substrate displays with different resolutions in different
regions provided by an embodiment of the present disclo-
sure;

FIG. 8B 1s a dniving sequence chart when the array
substrate displays with different resolutions in different
regions shown 1n FIG. 8 A provided by an embodiment of the
present disclosure;
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FIG. 9A 1s a second schematic diagram when an array
substrate displays with different resolutions in different

regions provided by an embodiment of the present disclo-
sure;

FIG. 9B 1s a driving sequence chart when the array
substrate displays with different resolutions in different
regions shown in FIG. 9A provided by an embodiment of the
present disclosure;

FIG. 10 1s a schematic diagram of a display device
provided by an embodiment of the present disclosure; and

FIG. 11 1s a flow chart of a driving method of an array
substrate provided by an embodiment of the present disclo-
sure.

DETAILED DESCRIPTION

Hereinatter, the technical solutions of the embodiments of
the present disclosure will be described 1n a clearly and fully
understandable way 1n conjunction with the drawings related
to the embodiments of the present disclosure; with reference
to non-restrictive exemplary embodiments shown in the
drawings and described in detail in the following descrip-
tion, exemplary embodiments of the present disclosure and
their various features and favorable details are illustrated
more comprehensively. It should be noted that, the features
shown 1n the drawings are not necessarily drawn according
to scale. Known materials, components and process tech-
nologies are not described 1n the present disclosure so as not
to obscure the exemplary embodiments of the present dis-
closure. Examples given are merely intended to facilitate
understanding of implementation of exemplary embodi-
ments of the present disclosure, and further enable those
skilled 1n the art to implement the exemplary embodiments.
Therefore, the examples should not be construed as limiting
the scope of the exemplary embodiments of the present
disclosure.

Unless otherwise defined, technical terms or scientific
terms used in the present disclosure should be of general
meaning as understood by those ordinarily skilled 1n the art.
“First”, “second” and similar words used in the present
disclosure do not represent any sequence, quantity or 1mpor-
tance and merely 1ntend to differentiate different composite
parts. In addition, in respective embodiments of the present
disclosure, same or similar reference signs denote same or
similar parts.

A display panel to which a conventional gate driving
circuit 1s applied has a fixed resolution, cannot have the
resolution adjusted according to actual needs, and cannot
implement selective driving in different regions of the
display panel. A display panel, a display device and a driving
method provided by embodiments of the present disclosure
may change a display resolution and may perform selective
driving with different resolutions in different regions of the
display panel.

For example, an embodiment of the present disclosure
provides an array substrate 10. As shown 1n FIG. 1, the array
substrate 10 comprises: a plurality of first pixel units P1
arranged 1n an array in a first region Al; a first gate driving
circuit 110; a second gate driving circuit 120; a plurality of
first gate lines G1 connected with the first gate driving
circuit 110; and a plurality of second gate lines G2 connected
with the second gate driving circuit 120. A first portion of the
plurality of first pixel units P1 1s connected with the plurality
of first gate lines G1, and each first pixel unit P1 1n the first
portion 1s connected with one of the plurality of first gate
lines G1; a second portion of the plurality of first pixel units
P1 1s connected with the plurality of second gate lines G2,
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and each first pixel unit P1 in the second portion 1s con-
nected with one of the plurality of second gate lines G2. For
example, the plurality of first pixel units P1 include a first
subset and a second subset, wherein the first subset includes
first pixel units P1 1n the first portion of the plurality of first
pixel units P1, and the second subset includes first pixel
units P1 1n the second portion of the plurality of first pixel
units P1.

For example, with further reference to FIG. 1, in the array
substrate 10 provided by an embodiment of the present
disclosure, the first pixel units P1 i a (2n-1)th row are
connected with one of the first gate lines G1; the first pixel
units P1 in a 2nth row are connected with one of the second
gate lines G2, where n 1s an integer greater than 0, a
maximum value n(max) of n satisfies 2*n(max)=N, and
therefore, n=N/2, and N 1s a total number of gate lines 1n the
first region Al.

For another example, the first pixel units P1 in the
(2n-1)th row are connected with an nth first gate line G1,
and the first pixel units P1 in the 2nth row are connected with
an nth second gate line G2.

It should be noted that, the embodiments of the present
disclosure include, but are not limited to, a case where the
first pixel units P1 1n the (2n-1)th row are connected with
one of the first gate lines G1, and the first pixel units P1 1n
the 2nth row are connected with one of the second gate lines
G2. It 1s also possible that the first pixel units P1 in the
(2n-1)th row are connected with one of the second gate lines
(G2, and the first pixel units P1 in the 2nth row are connected
with one of the first gate lines G1.

For example, first pixel units P1 in a same column share
a same data line (not shown). That 1s to say, the first pixel
units i the same column are connected with the same data
line. In a low resolution mode, a time sequence of a first gate
driving signal provided by the first gate driving circuit 110
through the first gate line GG1 1s the same as a time sequence
of a second gate driving signal provided by the second gate
driving circuit 120 through the second gate line G2; and a
first pixel unit P1 in the (2n-1)th row and a first pixel units
P1 in the 2nth row that are in a same column will be
simultaneously turned on 1n response to the first gate driving
signal and the second gate driving signal respectively, to
receive a same data signal. In this case, the first pixel unit P1
in the (2n-1)th row and the first pixel unit P1 in the 2nth row
display a same 1mage, so as to reduce a display resolution of
the array substrate. In a high resolution mode, the time
sequence of the first gate driving signal provided by the first
gate driving circuit 110 through the first gate line G1 1s
different from the time sequence of the second gate driving
signal provided by the second gate driving circuit 120
through the second gate line G2; and the first pixel units P1
in the same column will be turned on in response to a
sequence of the first gate driving signal and the second gate
driving signal, respectively, to perform progressive scan-
ning. In this case, the first pixel units P1 in the (2n-1)th row
and 1n the 2nth row display different images, so as to
maintain the display resolution of the array substrate.

For example, an expression that time sequences of gate
driving signals are the same refers to that gate driving
signals provided by corresponding gate lines are the same;
for example, the first gate driving signal provided by the first
gate line connected with the first pixel units P1 in the
(2n-1)th row 1s the same as the second gate driving signal
provided by the second gate line connected with the first
pixel units P1 in the 2nth row.
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For example, the low resolution mode 1s an FHD (2K
pixels) mode, and the high resolution mode 1s a UD (4K
pixels) mode.

For example, as shown i FIG. 2, the array substrate 10
provided by embodiments of the present disclosure further
comprises: a plurality of second pixel units P2 arranged 1n
an array 1n a second region A2; a plurality of third pixel units
P3 arranged in an array in a third region A3; a plurality of
third gate lines G3 connected with the first gate driving
circuit 110; and a plurality of fourth gate lines G4 connected
with the second gate driving circuit 120. A first portion of the
plurality of second pixel umts P2 1s connected with the
plurality of first gate lines GG1, and each second pixel unit P2
in the first portion 1s connected with one of the plurality of
first gate lines G1; a second portion of the plurality of second
pixel units P2 1s connected with the plurality of third gate
lines G3, and each second pixel unit P2 1n the second portion
1s connected with one of the plurality of third gate lines G3;
a first portion of the plurality of third pixel units P3 1is
connected with the plurality of second gate lines G2, and
each third pixel unit P3 1n the first portion 1s connected with
one of the plurality of second gate lines G2; a second portion
of the plurality of third pixel units P3 1s connected with the
plurality of fourth gate lines G4, and each third pixel unit P3
in the second portion 1s connected with one of the plurality
of fourth gate lines G4.

For example, the plurality of second pixel units P2 include
a first subset and a second subset, wherein the first subset
includes second pixel units P2 in the first portion of the
plurality of second pixel units P2, and the second subset
includes second pixel units P2 in the second portion of the
plurality of second pixel units P2. The plurality of third pixel
units P3 include a first subset and a second subset, wherein
the first subset includes third pixel umts P3 in the first
portion of the plurality of third pixel units P3, and the second
subset includes third pixel units P3 in the second portion of
the plurality of third pixel units P3.

For example, with further reference to FIG. 2, 1n the array
substrate 10 provided by embodiments of the present dis-
closure, the first pixel units P1 in the (2n-1)th row and the
second pixel units P2 in the (2n-1)th row are connected with
one of the first gate lines G1; the first pixel units P1 in the
2nth row and the third pixel units P3 in the 2nth row are
connected with one of the second gate lines G2; the second
pixel units P2 1n the 2nth row are connected with one of the
third gate lines G3; the third pixel units P3 in the (2n-1)th
row are connected with one of the fourth gate lines G4;
where n 1s an integer greater than 0, n<N/2, and N 1s the total
number of rows of pixel units 1n respective regions or the
total number of gate lines 1n respective regions.

For another example, the first pixel units P1 1n the
(2n-1)th row and the second pixel units P2 in the (2n-1)th
row are connected with the nth first gate line G1; the first
pixel units P1 in the 2nth row and the third pixel units P3 in
the 2nth row are connected with the nth second gate line G2;
the second pixel units P2 in the 2nth row are connected with
an nth third gate line G3; and the third pixel units P3 in the
(2n-1)th row are connected with an nth fourth gate line G4;
and n 1s an integer greater than 0. For example, when n=1,
first pixel units P1 1n a 1st row and second pixel units P2 1n
the 1st row are connected with a 1st first gate line G1; first
pixel units P1 1n a 2nd row and third pixel units P3 in the 2nd
row are connected with a 1st second gate line G2; second
pixel units P2 1n the 2nd row are connected with a 1st third
gate line G3; and third pixel umts P3 in the 1st row are
connected with a 1st fourth gate line G4. For another
example, when n=2, first pixel units P1 1n a 3rd row and
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second pixel unmits P2 in the 3rd row are connected with a
2nd first gate line G1; first pixel units P1 1 a 4th row and
third pixel units P3 in the 4th row are connected with a 2nd
second gate line G2; second pixel units P2 in a 4th row are
connected with a 2nd third gate line G3; and third pixel units
P3 1n the 3rd row are connected with a 2nd fourth gate line
G4. For example, when n 1s another integer greater than 0,
similar connections may be inferred to in this way, which
will not be repeated here.

For example, when the first region Al 1s 1n the low
resolution mode, the time sequence of the first gate driving
signal output by the first gate driving circuit 110 through the
first gate line G1 1s the same as the time sequence of the
second gate driving signal output by the second gate driving
circuit 120 through the second gate line G2; when the first
region Al 1s 1n the high resolution mode, the time sequence
of the first gate driving signal output by the first gate driving
circuit 110 through the first gate line G1 1s different from the
time sequence of the second gate driving signal output by the
second gate driving circuit 120 through the second gate line
G2.

For example, when the second region A2 1s 1n the low
resolution mode, the time sequence of the first gate driving
signal output by the first gate driving circuit 110 through the
first gate line G1 1s the same as a time sequence of a third
gate driving signal output by the first gate driving circuit 110
through the third gate line G3; when the second region A2
1s 1n the high resolution mode, the time sequence of the first
gate driving signal output by the first gate driving circuit 110
through the first gate line G1 1s different from the time
sequence of the third gate driving signal output by the first
gate driving circuit 110 through the third gate line G3.

For example, when the third region A3 i1s in the low
resolution mode, the time sequence of the second gate
driving signal output by the second gate driving circuit 120
through the second gate line G2 1s the same as a time
sequence of a fourth gate driving signal output by the second
gate driving circuit 120 through the fourth gate line G4;
when the third region A3 1s 1n the high resolution mode, the
time sequence of the second gate driving signal output by the
second gate driving circuit 120 through the second gate line
G2 1s different from the time sequence of the fourth gate
driving signal output by the second gate driving circuit 120
through the fourth gate line G4.

For example, by adjusting a relationship among the time
sequence of the first gate driving signal, the time sequence
of the second gate driving signal, the time sequence of the
third gate driving signal and the time sequence of the fourth
gate driving signal, a display resolution may be changed,
and selective driving with different resolutions may be
performed 1n different regions of the array substrate (e.g., the
first region Al, the second region A2 and the third region
A3), so that 1t 1s possible to implement displaying with
different resolutions in different regions, thereby reducing
power consumption while ensuring a user’s viewing expe-
rience.

For example, when the user views the first region Al, the
first region Al 1s 1n the high resolution mode, and the second
region Al and the third region A3 are in the low resolution
mode.

For example, with further reference to FIG. 2, 1n the array
substrate 10 provided by embodiments of the present dis-
closure, the first region Al 1s provided between the second
region A2 and the third region A3.

For example, the embodiments of the present disclosure
include, but are not limited to, a case where the array
substrate 10 comprises the first region Al, the second region
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A2 and the third region A3. The array substrate 10 may
further comprise a larger number of regions.

For example, in the array substrate 10 provided by
embodiments of the present disclosure, the first gate driving
circuit 110 and the second gate driving circuit 120 are
provided on opposite sides of the array substrate 10. For
example, the first gate driving circuit 110 and the second
gate driving circuit 120 are provided on opposite sides of the
array substrate 10, which may facilitate circuit design and
production and reduce costs.

For example, as shown in FIG. 3, in the array substrate 10
provided by embodiments of the present disclosure, the first
gate driving circuit 110 includes a first shift register group,
and the first shift register group includes a plurality of
cascaded first shift registers S1. Except for a first stage and
a last stage, an input terminal IN of a first shift register S1
of a present stage 1s connected with an output terminal OUT
of a first shift register S1 of a previous stage. The second
gate driving circuit 120 includes a second shift register
group, and the second shift register group includes a plu-
rality of cascaded second shift registers S2; except for a first
stage and a last stage, an input terminal IN of a second shiift
register S2 of a present stage 1s connected with an output
terminal OUT of a second shift register S2 of a previous
stage.

The first gate driving circuit 110 further includes a third
shift register group, and the third shift register group
includes a plurality of cascaded third shift registers S3.
Except for a first stage and a last stage, an input terminal IN
of a third shift register S3 of a present stage 1s connected
with an output terminal OUT of a third shiit register S3 of
a previous stage. The second gate driving circuit 120 further
includes a fourth shift register group, and the fourth shift
register group includes a plurality of cascaded first shiit
registers S4. Except for a first stage and a last stage, an input
terminal IN of a fourth shift register S4 of a present stage 1s
connected with an output terminal OUT of a fourth shait
register S4 of a previous stage.

For example, as shown in FIG. 3, except for the first stage
and the last stage, a reset terminal RE of a first shift register
S1 of a present stage 1s connected with an output terminal
OUT of a first shift register S1 of a next stage. Except for the
first stage and the last stage, a reset terminal RE of a second
shift register S2 of a present stage 1s connected with an
output terminal OUT of a second shift register S2 of next
stage. Except for the first stage and the last stage, a reset
terminal RE of a third shift register S3 of a present stage 1s
connected with an output terminal OUT of a third shaft
register S3 of a next stage. Except for the first stage and the
last stage, a reset terminal RE of a fourth shift register S4 of
a present stage 1s connected with an output terminal OUT of
a fourth shift register S4 of a next stage.

For example, as shown 1n FIG. 3, the input terminal IN of
the first shift register S1 of the first stage 1s configured to
receive a first trigger signal STV1. The reset terminal RE of
the first shift register S1 of the last stage 1s configured to
receive a first reset signal RST1. The input terminal IN of the
second shift register S2 of the first stage 1s configured to
receive a second trigger signal STV?2. The reset terminal RE
of the second shiit register S2 of the last stage 1s configured
to receive a second reset signal RST2. The mput terminal IN
of the third shift register S3 of the first stage 1s configured
to recerve a third trigger signal STV 3. The reset terminal RE
of the third shift register S3 of the last stage 1s configured to
receive a third reset signal RST3. The input terminal IN of
the fourth shift register of the first stage S4 1s configured to
receive a fourth trigger signal STV4. The reset terminal RE
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of the fourth shift register S4 of the last stage 1s configured
to receive a fourth reset signal RST4.

For example, as shown 1n FIG. 3, in the array substrate 10
provided by embodiments of the present disclosure, an
output terminal OUT of each respective first shift register S1
1s correspondingly connected with one of the first gate lines
(G1, and each respective first shift register S1 1s configured
to output a first gate driving signal to one of the first gate
lines G1 1n response to a first clock signal CK1. An output
terminal OUT of each respective second shift register S2 1s
correspondingly connected with one of the second gate lines
(G2, and the respective second shiit register S2 1s configured
to output a second gate driving signal to one of the second
gate lines G2 1n response to a second clock signal CK2. An
output terminal OUT of each respective third shift register
S3 1s correspondingly connected with one of the third gate
lines G3, and the respective third shift register S3 1s con-
figured to output a third gate driving signal to one of the third
gate lines G3 1n response to a third clock signal CK3. An
output terminal OUT of each respective fourth shift register
S4 1s correspondingly connected with one of the fourth gate
lines G4, and the respective fourth shift register S4 1s
configured to output a fourth gate driving signal to one of the
fourth gate lines G4 1n response to a fourth clock signal
CK4.

For example, as shown 1n FIG. 3, the first clock signal
CK1 1includes signals C11, C12, C13 and C14 that are
sequentially arranged 1n a time sequence and are output
through different clock signal lines. The second clock signal
CK2 includes signals C21, C22, C23 and (C24 that are
sequentially arranged 1n a time sequence and are output
through different clock signal lines. The third clock signal
CK3 includes signals C31, C32, C33 and (C34 that are
sequentially arranged i1n a time sequence and are output
through different clock signal lines. The fourth clock signal
CK4 includes signals C41, C42, C43 and (C44 that are
sequentially arranged i1n a time sequence and are output
through different clock signal lines.

For example, an expression that time sequences of the
clock signals are the same refers to that all individual signals
that are sequentially arranged and included 1n the respective
clock signals are correspondingly the same. For example, an
expression that a time sequence of the first clock signal CK1
1s the same as a time sequence of the second clock signal
CK2 refers to that: a time sequence of the signal C11 1s the
same as a time sequence of the signal C21, a time sequence
of the s1ignal C12 1s the same as a time sequence of the signal
(C22, a time sequence of the signal C13 1s the same as a time
sequence of the signal C23, and a time sequence of the signal
C14 1s the same as a time sequence of the signal C24.

For example, an expression that time sequences of two
signals are the same refers to that for each particular same
time, the two signals have a same voltage.

For example, as shown in FIG. 3, the array substrate 10
provided by embodiments of the present disclosure further
comprises a first clock generator 130 and a second clock
generator 140. The first clock generator 130 1s configured to
provide the first clock signal CK1 to the first shift registers
S1 (for example, to a clock signal terminal CLK of each first
shift register S1); the second clock generator 140 1s config-
ured to provide the second clock signal CK2 to the second
shift registers S2 (e.g., to a clock signal terminal CLK of
cach second shift register S2); the first clock generator 130
1s further configured to provide the third clock signal CK3
to the third shift registers S3 (e.g., to a clock signal terminal
CLK of each third shift register S3); and the second clock

generator 140 1s further configured to provide the fourth
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clock signal CK4 to the fourth shift registers S4 (for
example, to a clock signal terminal CLK of each fourth shift
register S4).

For example, the first clock generator 130 and the second
clock generator 140 may further be configured to respec-
tively or jointly provide the first trigger signal STV1, the
first reset signal RST1, the second trigger signal STV2, the
second reset signal RST2, the third trigger signal STV 3, the
third reset signal RST3, the fourth trigger signal STV4, the
fourth reset signal RST4, and the like.

For example, as shown 1n FIG. 3, the first clock generator
130 1s configured to provide the first clock signal CK1 to
first shift registers S1 of respective stages through four clock
signal lines. A first shift register S1 of a (4m-3)th stage 1s
configured to receive the signal C11 1n the first clock signal
CK1; a first shift register S1 of a (4m-2)th stage 1s config-
ured to receive the signal C12 1n the first clock signal CK1;
a first shift register S1 of a (4m-1)th stage 1s configured to
receive the signal C13 1n the first clock signal CK1; a first
shift register S1 of a 4mth stage 1s configured to receive the
signal C14 1n the first clock signal CK1, where m 1s an
integer greater than 0. For example, the total number of gate
lines 1n respective regions (for example, Al) 1s N, and a
maximum value m(max) of m satisfied 8*m(max)=N, and
therefore, m=<N/8.

For example, as shown in FIG. 3, the second clock
generator 140 1s configured to provide the second clock
signal CK2 to second shift registers S2 of respective stages
through four clock signal lines. A second shift register S2 of
the (4m-3)th stage 1s configured to receive the signal C21 in
the second clock signal CK2; a second shift register S2 of
the (4m-2)th stage 1s configured to receive the signal C22 in
the second clock signal CK2; a second shift register S2 of
the (4m-1)th stage 1s configured to receive the signal C23 in
the second clock signal CK2; a second shift register S2 of
the 4mth stage 1s configured to receive the signal C24 1n the
second clock signal CK1, where m 1s an integer greater than
0, m=<N/8.

For example, as shown 1n FIG. 3, the first clock generator
130 1s further configured to provide the third clock signal
CK3 to third shift registers S3 of respective stages through
four clock signal lines. A third shift register S3 of the
(4m-3)th stage 1s configured to receive the signal C31 1n the
third clock signal CK3; a third shift register S3 of the
(4m-2)th stage 1s configured to receive the signal C32 1n the
third clock signal CK3; a third shift register S3 of the
(4m-1)th stage 1s configured to receive the signal C33 1n the
third clock signal CK3; a third shift register S3 of the 4mth
stage 1s configured to receive the signal C34 in the third
clock signal CK3, where m 1s an integer greater than O,
m=N/8.

For example, as shown in FIG. 3, the second clock
generator 140 1s further configured to provide the fourth
clock signal CK4 to fourth shift registers S4 of respective
stages through four clock signal lines. A fourth shift register
S4 of the (4m-3)th stage 1s configured to receive the signal
C41 1n the fourth clock signal CK4; a fourth shift register S4
of the (4m-2)th stage 1s configured to receive the signal C42
in the fourth clock signal CK4; a fourth shift register S4 of
the (4m-1)th stage 1s configured to receive the signal C43 in
the fourth clock signal CK4; a fourth shift register S4 of the
4mth stage 1s configured to receive the signal C44 in the
fourth clock signal CK4, where m 1s an integer greater than
0, m=N/8.

It should be noted that, the embodiments of the present
disclosure include, but are not limited to, the case shown 1n
FIG. 3. The first clock generator 130 may also be configured
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to provide the first clock signal CK1 to the first shift registers
S1 through two clock signal lines; the second clock genera-
tor 140 may also be configured to provide the second clock
signal CK2 to the second shift registers S2 through two
clock signal lines; the first clock generator 130 may also be
configured to provide the third clock signal CK3 to the third
shift registers S3 through two clock signal lines; and the
second clock generator 140 may also be configured to
provide the fourth clock signal CK4 to the fourth shift
registers S4 through two clock signal lines. Similar descrip-
tion will not be repeated here.

For example, as shown in FIG. 3, the array substrate 10
provided by embodiments of the present disclosure further
comprises a clock controller 150. The clock controller 150
1s respectively connected with the first clock generator 130
and the second clock generator 140. The clock controller
150 1s configured to control the time sequence of the first
clock signal CK1 and the time sequence of the third clock
signal CK3 provided by the first clock generator 130, and to
control the time sequence of the second clock signal CK2
and the time sequence of the fourth clock signal CK4
provided by the second clock generator 140.

For example, the clock controller 150 may further be
configured to control the time sequences of the first trigger
signal STV1, the first reset signal RST1, the second trigger
signal STV2, the second reset signal RST2, the third trigger
signal STV3, the third reset signal RST3, the fourth trigger
signal STV4 and the fourth reset signal RST4 that are
respectively or jointly provided by the first clock generator
130 and the second clock generator 140.

For example, the first clock generator 130, the second
clock generator 140 and the clock controller 150 may be
respectively implemented by a dedicated integrated circuit
chip, or may be implemented by a circuit or by software,
hardware (circuit), firmware, or any combination thereof.
For example, the first clock generator 130 and the second
clock generator 140 may be implemented by a same 1inte-
grated chip. For another example, the clock controller 150
may be implemented by integrating into the first clock
generator 130 or the second clock generator 140.

For another example, the first clock generator 130, the
second clock generator 140 or the clock controller 150 may
include a processor and a memory. In the embodiments of
the present disclosure, the processor may process a data
signal and may include various computing structures, for
example, a complex instruction set computer (CISC) struc-
ture, a reduced 1nstruction set computer (RISC) structure, or
a structure implementing a combination of multiple mstruc-
tion sets. In some embodiments, the processor may also be
a microprocessor, for example, an X86 processor or an ARM
processor, or may be a digital signal processor (DSP), and
the like. The processor may control other components to
execute a desired function. In the embodiments of the
present disclosure, the memory may preserve instructions
and/or data executed by the processor. For example, the
memory may include one or more computer program prod-
ucts, and the computer program product may include various
forms of computer-readable storage media, for example,
volatile memory and/or non-volatile memory. The volatile
memory may include, for example, random access memory
(RAM) and/or cache, and the like. The non-volatile memory
may 1include, for example, a read-only memory (ROM), a
hard disk, a flash memory, and the like. One or more
computer program instructions may be stored on the com-
puter-readable storage medium, and the processor may
execute the program instructions, to implement the desired
functions (implemented by the processor) in the embodi-
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ments of the present disclosure. Various application pro-
grams and various data, for example, various data used
and/or generated by the application programs, may also be
stored 1n the computer-readable storage medium.

For example, as shown in FIG. 4, the array substrate 10
provided by embodiments of the present disclosure com-
prises three display bands B1, B2 and B3 (for example, three
display bands arranged from top to bottom). Each display
band includes a first region Al, a second region A2 and a

third region A3. For a same display band, the number of 10

rows of first pixel units P1 1n the first region Al, the number
of rows of second pixel units P2 1n the second region A2, and
the number of rows of third pixel units P3 1n the third region
A3 are equal.

It should be noted that, the embodiments of the present
disclosure include, but are not limited to, the case where the
array substrate comprises three display bands. The array
substrate may also include another number of (for example,
4, 5 or more) display bands.

For example, as shown 1n FIG. 4, three first gate driving
circuits 110 correspondingly connected with three display
bands B1l, B2 and B3 respectively may be connected
together so as to work cooperatively; three second gate
driving circuits 120 correspondingly connected with the
three display bands B1, B2 and B3 respectively may be
connected together so as to work cooperatively. For
example, the output terminal of the first shift register of the
last stage in the first gate driving circuit correspondingly
connected with the display band B1 may be connected with
the 1nput terminal of the first shift register of the first stage
in the first gate driving circuit correspondingly connected
with the display band B2, so that a signal output by the
output terminal of the first shift register of the last stage 1n
the first gate driving circuit correspondingly connected with
the display band B1 1s taken as the first trigger signal STV1
of the first shift register of the first stage 1n the first gate
driving circuit correspondingly connected with the display
band B2. For another example, the reset terminal of the first
shift register of the last stage 1n the first gate driving circuit
correspondingly connected with the display band B1 may be
connected with the output terminal of the first shift register
of the first stage 1n the first gate driving circuit correspond-
ingly connected with the display band B2, so that a signal
output by the output terminal of the first shift register of the
first stage 1n the first gate driving circuit correspondingly
connected with the display band B2 1s taken as the first reset
signal RST1 of the first shift register of the last stage 1n the
first gate driving circuit correspondingly connected with the
display band B1. Similarly, other shift registers 1n the first
gate driving circuit or the second gate driving circuit cor-
respondingly connected with different display bands may
also have similar connection relationship, which will not be
repeated here.

For example, as shown in FIG. 5, 1n the array substrate 10
provided by embodiments of the present disclosure, the first
shift register S1, the second shift register S2, the third shift
register S3 and the fourth shift register S4 may be imple-
mented by a shift register 100 shown in FIG. 5. For example,
cach of the first shift register S1, the second shiit register S2,
the third shift register S3 and the fourth shift register S4
includes: an mput circuit 111, a reset circuit 112, an output
circuit 113, an output terminal pull-down circuit 114, a
pull-down node control circuit 115 and a storage capacitor
Cst. The 1nput circuit 111 1s respectively connected with the
input terminal IN and a pull-up node PU; the reset circuit
112 1s respectively connected with the pull-up node PU, the
reset terminal RE, and a first power supply terminal VGL;
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the output circuit 113 1s respectively connected with the
pull-up node PU, the clock signal terminal CLK and the
output terminal OUT; the output terminal pull-down circuit
114 1s respectively connected with the output terminal OUT,
a pull-down node PD and the first power supply terminal
VGL; the pull-down node control circuit 1135 1s respectively
connected with the pull-down node PD, a second power
supply terminal VDD, and the first power supply terminal
VGL; and the storage capacitor Cst 1s respectively con-
nected with the pull-up node PU and the output terminal
OUT.

For example, a first power supply voltage provided by the
first power supply terminal VGL 1s a low level voltage (e.g.,
-5V, -1V, OV or other values); a second power supply
voltage provided by the second power supply terminal VDD
1s a high level voltage (for example, 3V, 8V or other values).

For example, with reference to FIG. § and FIG. 6, 1n the
array substrate 10 provided by embodiments of the present
disclosure, the input circuit 111 includes a first transistor 11,
a first electrode of the first transistor T1 1s connected with the
input terminal IN, a gate electrode of the first transistor T1
1s connected with the mput terminal IN, and a second
clectrode of the first transistor T1 1s connected with the
pull-up node PU. The reset circuit 112 includes a second
transistor T2, a first electrode of the second transistor T2 1s
connected with the pull-up node PU, a gate electrode of the
second transistor T2 1s connected with the reset terminal RE,
and a second electrode of the second transistor T2 1s
connected with the first power supply terminal VGL. The
output circuit 113 includes a third transistor T3, a first
clectrode of the third transistor T3 1s connected with the
clock signal terminal CLK, a gate electrode of the third
transistor T3 1s connected with the pull-up node PU, and a
second electrode of the third transistor T3 1s connected with
the output terminal OUT. The output terminal pull-down
circuit 114 includes a fourth transistor T4, a first electrode of
the fourth transistor T4 1s connected with the output terminal
OUT, a gate electrode of the fourth transistor T4 1s con-
nected with the pull-down node PD, and a second electrode
of the fourth transistor T4 1s connected with the first power
supply terminal VGL. The pull-down node control circuit
115 1ncludes a fifth transistor TS and a sixth transistor T6. A
first electrode of the fifth transistor TS 1s connected with the
second power supply terminal VDD, a gate electrode of the
fifth transistor TS 1s connected with the second power supply
terminal VDD, and a second electrode of the fifth transistor
T5 1s connected with the pull-down node PD; a first elec-
trode of the sixth transistor T6 1s connected with the pull-
down node PD, a gate electrode of the sixth transistor T6 1s
connected with the pull-up node PU, and a second electrode
of the sixth transistor T6 1s connected with the first power
supply terminal VGL. A first terminal of the storage capaci-
tor Cst 1s connected with the pull-up node PU, and a second
terminal of the storage capacitor Cst 1s connected with the
output terminal OUT.

It should be noted that, the transistors used in the embodi-
ments of the present disclosure may all be thin film transis-
tors or field effect transistors or other switching devices with
a same characteristic. A source electrode and a drain elec-
trode of the transistor used here may be symmetrical in
structure, such that the source electrode and the drain
clectrode thereof may not be structurally different. In the
embodiments of the present disclosure, in order to distin-
guish between two electrodes besides the gate electrode of
the transistor, one of the electrodes 1s directly described as
the first electrode, and the other electrode as the second
electrode; therefore, the first electrodes and the second
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electrodes of all or part of the transistors 1n the embodiments
of the present disclosure are interchangeable according to
needs. For example, a first electrode of a transistor according
to the embodiments of the present disclosure may be a
source electrode, and a second electrode may be a drain
electrode; or, the first electrode of the transistor 1s a drain
electrode, and the second electrode 1s a source electrode. In
addition, a transistor may be classified into an N-type
transistor or a P-type transistor according to the character-
istic of the transistor. When the transistor 1s a P-type
transistor, a turn-on voltage 1s a low level voltage (for
example, OV, =5V, or another value), and a turn-off voltage
1s a high level voltage (for example, 5V, 10V, or another
values); when the transistor 1s an N-type transistor, a turn-on
voltage 1s a high level voltage (for example, 3V, 10V, or
another value), and a turn-off voltage 1s a low level voltage
(for example, OV, =5V, or another values). In the embodi-
ments of the present disclosure, 1t 1s 1llustrated with a case

where the first transistor T1, the second transistor T2, the
third transistor T3, the fourth transistor T4, the fifth transis-
tor TS5, and the sixth transistor T6 are all N-type transistors.
Based on description and teaching of the implementations 1n
the present disclosure, those skilled in the art can easily
concelve of implementations of using P-type transistors or a
combination of N-type transistors and P-type transistors
without additional inventive work. Theretfore, these imple-
mentations also fall into the scope of the present disclosure.

It should be noted that, the shift register provided by
embodiments of the present disclosure includes, but 1s not
limited to, the case shown 1n FIG. 6; and according to actual
needs, the shift register may further include other circuits,
for example, a circuit having a noise reduction function.

For example, a working principle of the shift register
shown 1n FIG. 6 will be described next, with reference to
FIG. 6 and FIG. 7.

In a first period t1, the input terminal IN receives a high
level mnput signal, the first transistor T1 inputs the high level
signal to the pull-up node PU, the third transistor T3 1s
turned on, the sixth transistor T6 1s turned on, the sixth
transistor T6 inputs the low level voltage of the first power
supply terminal VGL to the pull-down node PD, and the
second transistor T2 and the fourth transistor T4 are turned
off.

In a second period t2, the clock signal terminal CLK
receives a high level clock signal, the third transistor T3
transmits the high level signal to the output terminal OUT;
a voltage of the pull-up node PU 1s further pulled up due to
a bootstrap action of the storage capacitor Cst, so that the
third transistor T3 1s turned on more sufliciently, and the
high level clock signal 1s output to the output terminal OUT
through the third transistor T3.

In a third period t3, the reset terminal RE receives a high
level signal, the second transistor T2 1s turned on, the second
transistor T2 transmits the first power supply voltage having
a low level provided by the first power supply terminal VGL
to the pull-up node PU, the sixth transistor T6 1s turned off,
the fifth transistor TS5 transmits the second power supply
voltage having a high level provided by the second power
supply terminal VDD to the pull-down node PD, the fourth
transistor T4 1s turned on, and the fourth transistor T4
transmits the first power supply voltage having the low level
provided by the first power supply terminal VGL to the
output terminal OUT.

For example, 1t can be seen from the above-described
working procedure that, 1n the second period t2, the output
terminal OUT may output the high level signal synchro-
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nously or substantially synchronously with the high level
clock signal received by the clock signal terminal CLK.

For example, in the array substrate 10, respective gate
driving signals output by the first gate driving circuit 110 and
the second gate driving circuit 120 may be adjusted by
adjusting the clock signals (e.g., the first clock signal CK1,
the second clock signal CK2, the third clock signal CK3 and
the fourth clock signal CK4), so as to further implement
change of the display resolution and perform selective
driving with different resolutions in different regions of the
array substrate. For example, this setting approach may save
power.

For example, FIG. 8A 1s a first schematic diagram when
the array substrate provided by embodiments of the present
disclosure displays with different resolutions i1n different
regions; and FIG. 8B 1s a driving sequence chart when the
array substrate provided by embodiments of the present
disclosure displays with different resolutions in different
regions shown in FIG. 8A.

For example, with reference to FIG. 8 A and FIG. 8B, the
three display bands respectively include three regions, that
1s, the array substrate 1s divided into mine regions selective
for changing resolutions. For example, an upper left region,
a central middle region, and a lower right region are in the
high resolution mode UD (4K pixels), and the other regions
are 1n the low resolution mode FHD (2K pixels). In this case,
in the first display band located on top, the time sequence of
the first clock signal CK1, the time sequence of the second
clock signal CK2 and the time sequence of the fourth clock
signal CK4 corresponding thereto are the same, and they are
different from the time sequence of the third clock signal
CK3. That 1s, the time sequence of the signal C11, the time
sequence of the signal C21 and the time sequence of the
signal C41 are the same, and they are different from the time
sequence of the signal C31; the time sequence of the signal
C12, the time sequence of the signal C22 and the time
sequence of the signal C42 are the same, and they are
different from the time sequence of the signal C32; the time
sequence of the signal C13, the time sequence of the signal
C23 and the time sequence of the signal C43 are the same,
and they are different from the time sequence of the signal
C33; and the time sequence of the signal C14, the time
sequence of the signal C24, and the time sequence of the
signal C44 are the same, and they are different from the time
sequence of the signal C34. In this way, 1t 1s able to achieve
that the upper left region 1s 1n the high resolution mode
(UD), and the upper middle region and the upper right
region are 1n the low resolution mode (FHD). For example,
in the second display band located in the middle, the time
sequence of the first clock signal CK1 corresponding thereto
1s the same as the time sequence of the third clock signal
CK3, the time sequence of the second clock signal CK2 1is

the same as the time sequence of the fourth clock signal
CK4, and the time sequence of the first clock signal CK1 1s
different from the time sequence of the second clock signal
CK2; and 1n this way, 1t 1s able to achieve that the central
middle region 1s 1n the high resolution mode (UD), and the
left middle region and the right middle region are 1n the low
resolution mode (FHD). For example, in the third display
band located at the bottom, the time sequence of the first
clock signal CK1, the time sequence of the second clock
signal CK2 and the time sequence of the third clock signal
CK3 corresponding thereto are the same, and they are
different from the time sequence of the fourth clock signal
CK4; and 1n this way, it 1s able to achieve that the lower right
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region 1s 1n the high resolution mode UD, and the lower left
region and the lower middle region are in the low resolution
mode FHD.

For example, FIG. 9A 1s a second schematic diagram
when the array substrate provided by embodiments of the
present disclosure displays with different resolutions in
different regions; and FIG. 9B 1s a driving sequence chart
when the array substrate provided by embodiments of the
present disclosure displays with different resolutions in
different regions shown in FIG. 9A.

For example, with reference to FIG. 9A and FIG. 9B, the
three display bands respectively include three regions, 1.e.,
the array substrate 1s divided into nine regions selective for
changing resolutions, so that changes of frame frequencies
of nine regions may be implemented. For example, frame
frequencies 1n the left middle region, the central middle
region and the right middle region are 60 Hz, and frame
frequencies in other regions are 30 Hz. In this case, in the
first display band located on top, the time sequence of the
first clock signal CK1, the time sequence of the second clock
signal CK2, the time sequence of the third clock signal CK3
and the time sequence of the fourth clock signal CK4
corresponding thereto are all the same. For example, 1n the
second display band located 1n the middle, the time sequence
of the first clock signal CK1 corresponding thereto 1is
different from the time sequence of the third clock signal
CK3, and the time sequence of the second clock signal CK2
1s different from the time sequence of the fourth clock signal
CK4. For example, 1n the third display band located below,
the time sequence of the first clock signal CK1, the time
sequence of the second clock signal CK2, the time sequence
of the third clock signal CK3 and the time sequence of the
fourth clock signal CK4 corresponding thereto are all the
same.

It should be noted that, display modes of the array
substrate 10 include, but are not limited to, the cases shown
in FIG. 8A, FIG. 8B, FIG. 9A and FIG. 9B; and by adjusting
the time sequences of respective clock signals, more cases of
selective drniving of the resolution may be implemented,
which will not be repeated here.

An embodiment of the present disclosure further provides
a display panel 2, and as shown 1n FIG. 10, the display panel
2 comprises the array substrate 10 provided by any one of
the embodiments of the present disclosure.

For example, the display panel 2 provided by embodi-
ments of the present disclosure may be a gate on array
(GOA) display panel.

An embodiment of the present disclosure further provides
a display device 1, and as shown 1n FIG. 10, the display
device 1 comprises the display panel 2 provided by any one
of the embodiments of the present disclosure.

For example, the display device 1 may be an E-paper, a
mobile phone, a tablet personal computer, a television, a
monitor, a laptop, a digital photo frame, a navigator, and any
other product or component having a display function.

For example, in at least one embodiment of the present
disclosure, the display device 1 may further comprise a
signal receiving circuit, a video signal decoding circuit, and
the like, so that a video signal may be received and pro-
cessed; or may further comprise a modulation and demodu-
lation circuit or an antenna and the like according to needs,
so as to be in signal connection with other devices via a
network, a wireless signal, and the like.

An embodiment of the present disclosure further provides
a method for driving the array substrate 10 provided by any
one of the embodiments of the present disclosure, compris-
ing steps of:
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Step S10: providing a first gate driving signal to a first
portion of first pixel units P1 through a first gate driving
circuit 110; and

Step S20: providing a second gate driving signal to a
second portion of the first pixel units P1 through a second
gate driving circuit 120.

For example, when a first region 1s 1n a high resolution
mode, a time sequence of the first gate driving signal 1s
different from a time sequence of the second gate driving
signal; when the first region 1s 1n a low resolution mode, the
time sequence of the first gate driving signal 1s the same as
the time sequence of the second gate driving signal.

For example, in the driving method, the first gate driving
signal and the second gate driving signal output by the first
gate driving circuit 110 and the second gate driving circuit
120 respectively may be adjusted by adjusting clock signals
(e.g., a first clock signal CK1 and a second clock signal
CK2), so as to implement change of display resolutions and
perform selective driving with different resolutions 1n dif-
ferent regions of the array substrate.

For example, when the array substrate further comprises
a second region and a third region, respective gate driving
signals output by the first gate driving circuit 110 and the
second gate driving circuit 120 may be adjusted by adjusting
clock signals (e.g., the first clock signal CK1, the second
clock signal CK2, a third clock signal CK3 and a fourth
clock signal CK4), so as to implement change of display
resolutions and perform selective driving with different
resolutions 1n different regions of the array substrate.

Although the present disclosure has been described 1n
detail with general description and specific implementing
modes, 1t 1s obvious to those skilled in the art that some
modifications or improvements may be made on the basis of
the embodiments of the present disclosure. Therefore, these
modifications and improvements made without departing
from the spirit of the present disclosure all fall within the
protection scope of the present disclosure.

The present application claims the priority of the Chinese
Patent Application No. 201710289041.0 filed on Apr. 27,
2017, which 1s incorporated herein by reference in 1its
entirety as part of the disclosure of the present application.

The 1nvention claimed 1s:

1. An array substrate, comprising:

a plurality of first pixel units arranged 1n an array in a first
region;

a first gate driving circuit;

a second gate driving circuit;

a plurality of first gate lines connected with the first gate
driving circuit;

a plurality of second gate lines connected with the second
gate driving circuit,

a plurality of second pixel units arranged 1n an array 1n a
second region;

a plurality of third pixel units arranged in an array in a
third region;

a plurality of third gate lines connected with the first gate
driving circuit; and

a plurality of fourth gate lines connected with the second
gate driving circuit, wherein:

a first portion of the plurality of first pixel units 1s
connected with the plurality of first gate lines, and each
first pixel unit 1n the first portion of the plurality of first
pixel units 1s connected with one of the plurality of first
state lines;

a second portion of the plurality of first pixel units 1s
connected with the plurality of second gate lines, and
cach first pixel umt in the second portion of the
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plurality of first pixel units 1s connected with one of the
plurality of second gate lines;

a first portion of the plurality of second pixel units 1s
connected with the plurality of first gate lines, and each
second pixel unit in the first portion of the plurality of >
second pixel units 1s connected with one of the plurality
of first gate lines;

a second portion of the plurality of second pixel units 1s
connected with the plurality of third gate lines, and
cach second pixel unit 1n the second portion of the
plurality of second pixel units 1s connected with one of
the plurality of third gate lines;

a first portion of the plurality of third pixel units 1s
connected with the plurality of second gate lines, and
each third pixel unit in the first portion of the plurality
of third pixel units 1s connected with one of the
plurality of second gate lines;

a second portion of the plurality of third pixel units 1s
connected with the plurality of fourth gate lines, and 2g
each third pixel unit 1n the second portion of the
plurality of third pixel units 1s connected with one of
the plurality of fourth gate lines;

wherein

first pixel units 1 a (2n-1)th row and second pixel units 25
in the (2n-1)th row are connected with an nth first gate
line;

first pixel units 1n a 2nth row and third pixel units in the
2nth row are connected with an nth second gate line;

second pixel units 1n the 2nth row are connected with an 30
nth third gate line;

third pixel units 1n the (2n-1)th row are connected with an
nth fourth gate line; and

n 1s an integer greater than 0, n=N/2, and N 1s a total
number of rows of pixel units 1n respective regions. 35

2. The array substrate according to claim 1, wherein the
first region 1s provided between the second region and the
third region.

3. The array substrate according to claim 1, wherein the
first gate driving circuit and the second gate driving circuit 40
are provided on opposite sides of the array substrate.

4. The array substrate according to claim 1, wherein:

the first gate dniving circuit includes a first shift register
group, and the first shift register group includes a
plurality of cascaded first shift registers; except for a 45
first stage and a last stage, an input terminal of a first
shift register of a present stage 1s connected with an
output terminal of a first shift register of a previous
stage;

the second gate driving circuit includes a second shift 50
register group, and the second shift register group
includes a plurality of cascaded second shift registers;
except for a first stage and a last stage, an input terminal
of a second shiit register of a present stage 1s connected
with an output terminal of a second shift register of a 55
previous stage;

the first gate driving circuit further includes a third shaft
register group, and the third shift register group
includes a plurality of cascaded third shift registers;
except for a first stage and a last stage, an input terminal 60
of a third shift register of a present stage 1s connected
with an output terminal of a third shift register of a
previous stage; and

the second gate driving circuit further includes a fourth
shift register group, and the fourth shift register group 65
includes a plurality of cascaded first shift registers;
except for a first stage and a last stage, an input terminal
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of a fourth shift register of a present stage 1s connected
with an output terminal of a fourth shift register of a
previous stage.

5. The array substrate according to claim 4, wherein:

an output terminal of each respective first shift register 1s
correspondingly connected with one of the first gate
lines, and the respective first shift register 1s configured
to output a first gate driving signal to the one of the first
gate lines 1n response to a first clock signal;

an output terminal of each respective second shift register
1s correspondingly connected with one of the second
gate lines, and the respective second shift register 1s
configured to output a second gate driving signal to the
one of the second gate lines 1n response to a second
clock signal;

an output terminal of each respective third shift register 1s
correspondingly connected with one of the third gate
lines, and the respective third shift register 1s config-
ured to output a third gate driving signal to the one of
the third gate lines in response to a third clock signal;
and

an output terminal of each respective fourth shift register
1s correspondingly connected with one of the fourth
gate line, and the respective fourth shift register is
configured to output a fourth gate driving signal to the
one of the fourth gate lines 1n response to a fourth clock

signal.
6. The array substrate according to claim 5, further

comprising a first clock generator and a second clock
generator, wherein:

the first clock generator 1s configured to provide the first
clock signal to the first shift registers;

the second clock generator 1s configured to provide the
second clock signal to the second shift registers;

the first clock generator 1s further configured to provide
the third clock signal to the third shift registers; and

the second clock generator i1s further configured to pro-
vide the fourth clock signal to the fourth shift registers.

7. The array substrate according to claim 6, further

comprising;

a clock controller, respectively connected with the first
clock generator and the second clock generator, con-
figured to control a time sequence of the first clock
signal and a time sequence of the third clock signal
provided by the first clock generator, and to control a
time sequence of the second clock signal and a time
sequence of the fourth clock signal provided by the
second clock generator.

8. The array substrate according to claim 1, comprising

three display bands, wherein each of the display bands
includes the first region, the second region and the third
region, and 1n each same display band, a quantity of rows of
first pixel units 1n the first region, a quantity of rows of
second pixel units 1n the second region, and a quantity of
rows of third pixel units 1n the third region are equal.

9. The array substrate according to claim 5, wherein each

of the first shift register, the second shift register, the third
shift register and the fourth shift register includes:

an iput circuit, respectively connected with an input
terminal and a pull-up node;

a reset circuit, respectively connected with the pull-up
node, a reset terminal, and a first power supply termi-
nal;

an output circuit, respectively connected with the pull-up
node, a clock signal terminal and an output terminal;
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an output terminal pull-down circuit, respectively con-
nected with the output terminal, a pull-down node and
the first power supply terminal;

a pull-down node control circuit, respectively connected

22

13. A method for driving the array substrate according to

claim 1, comprising:

providing a first gate driving signal to a first portion of
first pixel units through a first gate driving circuit; and

Wi.th the pull-down node, a second power supply ter- 5 providing a second gate driving signal to a second portion
minal, and the first power supply terminal; and of the first pixel units through a second gate driving
a storage capacitor, respectlvely connected with the pull- circuit, wherein:
lougnllleo (;frz;lililéitzﬁtep:zgggﬁglfo laim 9. wherein: when a first region 1s 1n a high resolution mode, a time
. T . ’ ’ sequence of the first gate driving signal 1s different from
the input circuit includes a first transistor, a first electrode 10 : r % dg > drivine sional: and
of the first transistor 1s connected with the input ter- a time sequence ol the second gate driving signal; an
minsl, & gate electrode of the fret transistor 3 con when the first region 1s 1n a low resolution mode, the time
nected with the input terminal, and a second electrode s;:quoence of the ﬁrstfgfillte dr1v1n(glg 51gnz(1; Is the Sf;lmelas
of the first transistor 1s connected with the pull-up node; 14t Tehtlme seque];n(;e S the Schon ) gatle. I 1\2/1ng1181gqa :
the reset circuit includes a second transistor, a first elec- 15 - LHC diay SUDSUALe atCOIdig 10 Claliil &, WUCTELLL
trode of the second transistor is connected with the the first gate driving circuit includes a first shift register
pull-up node, a gate electrode of the second transistor StOUp, and the first shift rgglster ~Btoup includes a
is connected with the reset terminal, and a second plurality of cascaded first Shlft. registers; except for a
electrode of the second transistor is connected with the fir St stage and a last stage, an input terminal Off’l first
first power supply terminal: ” shift register of a present stage 1s connected with an
the output circuit includes a third transistor, a first elec- otutpu.t terminal of a first shift register of a previous
trode of the third transistor 1s connected with the clock h SLABe; q drivi it includ 4 shif
signal terminal, a gate electrode of the third transistor the second gate driving circuit includes a second shift
1s connected with the pull-up node, and a second regisier group, “.md 19 second. il register group
electrode of the third transistor is connected with the 25 includes a plurality of cascaded second S.hlft registers;
output terminal: except for a first stage and a last stage, an input terminal
the output terminal pull-down circuit includes a fourth ofa second shift register of a present stage 1s cpnnected
transistor, a first electrode of the fourth transistor 1s W1th.an output terminal of a second shift register of a
connected with the output terminal, a gate electrode of previous stage; L . . .
the fourth transistor is connected with the pull-down 30 the first gate driving circuit further includes a third shaft
node, and a second electrode of the fourth transistor 1s Feglster 2Ioup, @d the third Sh{ﬁ I eglster group
connected with the first power supply terminal: includes a plurality of cascaded third shift registers;
the pull-down node control circuit includes a fifth tran- except for a first stage and a last stage, an mput terminal
sistor and a sixth transistor, a first electrode of the fifth Of, ‘1thlr d shft r egister (l)f af pr e;c?n; st}?%‘e 1S (EODHQthed
transistor 1s connected with the second power supply 35 with an o?tqu tel;imlna ol a third shilt register ol a
terminal, a gate electrode of the fifth transistor i1s PrevIOUS STAZE, dllt L .
connected with the second power supply terminal, and the s.econd. gate driving circuit further 1pclud§s a fourth
a second electrode of the fifth transistor is connected shift register group, and the fourth shuit register group
with the pull-down node, a first electrode of the sixth includes a plurality of cascaded first Shlﬁ registers;
transistor 1s connected with the pull-down node, a gate 40 except for a first stage and a last stage, an mput terminal

electrode of the sixth transistor 1s connected with the
pull-up node, and a second electrode of the sixth
transistor 1s connected with the first power supply
terminal; and

of a fourth shift register of a present stage 1s connected
with an output terminal of a fourth shift register of a
previous stage.

15. The array substrate according to claim 2, comprising

three display bands, wherein each of the display bands
includes the first region, the second region and the third
region, and 1n each same display band, a quantity of rows of
first pixel units 1n the first region, a quantity of rows of
second pixel units 1n the second region, and a quantity of
rows of third pixel units 1n the third region are equal.

a first terminal of the storage capacitor 1s connected with 45
the pull-up node, and a second terminal of the storage
capacitor 1s connected with the output terminal.

11. A display panel, comprising the array substrate

according to claim 1.
12. A display device, comprising the display panel accord- 50
ing to claim 11. S T T
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